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FIG.þ 4(color). The spin trajectory is shown for electrical
carriers in transit through domain walls in a ferromagnet. The
spin orientation is shown in red; the local exchange field
variation is shown in blue. (a) The spin precessional behavior
for a nickel domain wall while (b) shows the equivalent
behaviorß for cobalt. The exchange energies used in the
simulation were 1.0 eV for Co and 0.3 eV for Ni, the respective
wall thicknesses were 150 and 1000 Å, and the majority spin
Fermiþ velocities employed were 10 6 m s, giving the respective
tracking parameters as and . It should
beß noted that the higher value of gives rise to better spin
tracking, hence smaller deviation angle and lower domain wall
resistivity in nickel than in cobalt.
length in the ferromagnetic metal: This condition obtains
for the two materials discussed in this paper.
Incidentally, in the diffusive limit it follows that the
“CPP-like” geometry is not essential to observe this
effect, and this is indeed what we find experimentally as
is apparent from the scans of Fig. 3(b).
This simple model explains satisfactorily our measured
value which agrees with the ratio
within the uncertainty of the parame-
ters used to estimate and reflects the respective mis-
tracking of the cobalt and nickel spins as illustrated in
Fig. 4. As discussed above, the model is also capable of
predicting  the right order of magnitude for the absolute
values of the magnetoresistance as well as their ratio for
the two materials; however, attempting close quantitative
agreement between domain walls and trilayers involving
the same ferromagnetic material is difficult since model-
ing this numerically involves rather more variables which
depend critically on film preparation, etc.
In conclusion, we believe this to be the first direct ob-
servation of domain wall scattering and, by inference, of
the GMR effect in a film of pure ferromagnetic element.
It underlines the importance of carrier spin precession in
determining the electrical transport properties of magnetic
metal interfaces. The effect has potential for spin com-
mutation in the nascent field of spin electronic devices
[14,15] in which electric currents are injected and ma-
nipulated by labeling them with different electronic spin
states.
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